Protein transfection of intact microvessels specifically modulates vasoreactivity and permeability.
Precise regulation of microvascular tone and barrier function is essential for proper coronary perfusion and performance. Agonist-induced alterations in either or both of these functions ultimately lead to microcirculatory dysfunction and cardiac insufficiency. Two important pathways involved in regulating vasomotor response and barrier function are the activation of nitric oxide synthase (NOS) and upregulation of protein kinase C (PKC). To date, studies of these two signaling proteins have relied mainly on pharmacological approaches. Unfortunately, the specificity of various inhibitors can be cause for concern. In order to address this problem, a protein transfection technique we developed for cultured endothelial cells has been modified and applied to isolated, intact coronary microvessels. Our results from green fluorescent protein transfection in arterioles and venules showed that this procedure could be used to introduce proteins into the microvascular wall. By transfecting inhibitor peptides against NOS and PKC into coronary arterioles and venules, we have been able to determine the specific roles of these two enzymes in vasodilation and hyperpermeability responses.